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(54) FINE PARTICLE-DISPERSED PASTE AND PRODUCTION OF METALLIC FILM USING 
THE SAME PASTE 

(57)Abstract: 

PURPOSE: To obtain the subject paste capable of 
simply providing a conductive film by preparing a 
crystalline high polymer layer and then bringing a 
metallic layer into close contact with the surface of the 
high polymer layer and heating the layer to atomize the 
metal and dispersing the resultant fine particles of metal 
into the high polymer and then dissolving the dispersion 
into an organic solvent and decomposing the fine 
particles. 

CONSTITUTION: A thermodynamically unstable high 
polymer layer 2 obtained by evaporating and solidifying 
or super-quenching a melted crystalline high polymer is 
prepared and a metallic layer 3 is brought into close 
contact with the surface of the high polymer layer 2 and 

then the high polymer layer 2 is heated at a temperature lower than the melted temperature. 
Thereby the high polymer layer 2 is stabilized to disperse fine particles 4 of the metal (oxide) 
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atomized from the metallic layer 3 in the high polymer and the resultant high polymer 
composite 5 is dissolved in an organic solvent and the fine particles 4 is dispersed to provide 
the objective paste. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]or [ carrying out the evaporation solidification of the dissolved crystalline polymer ] -- 
or a thermodynamically unstable high polymer layer obtained by making it hyperquench, 
[ produce and ] Particles of metal or a metallic oxide atomized from a metal layer by heating 
the above-mentioned high polymer layer below by this melting temperature, and stabilizing a 
high polymer layer after sticking a metal layer to the surface of this high polymer layer are 
distributed in polymers, A particle ******-strike distributing these particles by dissolving an 
obtained polymers composite in an organic solvent. 
[Claim 2]The particle ******-strike comprising according to claim 1: 
A dissolved crystalline polymer. 

Particles of metal or a metallic oxide beforehand distributed in a crystalline polymer. 
Metal powder. 

[Claim 3]The particle ******-strike according to claim 1 or 2 whose particle of metal or a metallic 
oxide which was being distributed in a crystalline polymer is the particle diameter of 300 nm or 
less. 

[Claim 4]The particle ******-strike according to claim 1 whose atomized metallic oxide is Cu 2 0. 

[Claim 5]or [ carrying out the evaporation solidification of the dissolved crystalline polymer ] - 
or a thermodynamically unstable high polymer layer obtained by making it hyperquench, 
[ produce and ] Particles of metal or a metallic oxide atomized from a metal layer by heating 
the above-mentioned high polymer layer below by this melting temperature, and stabilizing a 
high polymer layer after sticking a metal layer to the surface of this high polymer layer are 
distributed in polymers, It is considered as a particle ******-strike by dissolving a polymers 
composite obtained by this in an organic solvent, A manufacturing method of a metal 
membrane using a particle ******-sfrike producing a metal membrane by applying this on the 
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surface of a substrate, heating under atmospheric pressure or decompression, and making 
polymers in a **-strike disassemble. 

[Claim 6]A manufacturing method of a metal membrane using the particle ******-strike 
according to claim 5 using a particle ******-strike which dissolved a polymers composite and 
metal powder in an organic solvent. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]ln this invention, the manufacturing method of the metal membrane 
which used a particle ******-strike and this is started, and it applies to up to a ceramics 
substrate in detail. 

Therefore, conducting films, such as an electrode, wiring, and a circuit, are related with the 
manufacturing method of the metal membrane using an easily producible particle ******-strike 
and this. 

[0002] 

[Description of the Prior Art]Although various things are developed today as a functional 
polymer which has conductivity, There is a polymers group using pi conjugated system 
electron represented by P-acetylene, P-Para Feni Wren, P-PARAFENIREMBINIREN, P- 
thiophene, P-aniline, P-pyrrole, etc. also in it, and what becomes almost equivalent to metal 

with the conductivity 1-10 5 S/cm is known. On the other hand, although there are some which 
filled up the polymers matrix with conductors, such as a metal powder, a metal fiber, and 
carbon black, as a polymer material which has other conductivity, the conductivity is as low as 

10' 4 -1S/cm. 

[0003] However, since the above-mentioned conductive polymer would not melt into a solvent 
but the fabricating operation of it would be impossible if a conjugated bond is possible, 
producing a conducting film had the big problem that conductivity fell, when it was neglected in 
a difficult thing and the air for a long time. As a method of producing other conducting films, the 
metal membrane is made on the substrate with a metaled vacuum deposition method, a 
sputtering technique, plating, metal paste, etc. 
[0004] 
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[Problem(s) to be Solved by the lnvention]However, although the comparatively thin metal 
membrane could be produced in the conventional vacuum deposition method, a sputtering 
technique, and plating, it was unsuitable to have formed a thick film and adhesion force with a 
substrate was not enough, either. In metal paste, since the temperature for melting metal is 
high, the substrate which can be used is restricted, or if a substrate is damaged with heat or a 
substrate and a metal membrane receive external force with the remaining stress produced in 
this, it will become easy to damage. The electrode which this invention improves such a 
problem and adheres firmly to especially up to a ceramics substrate, The manufacturing 
method of the metal membrane using the particle ******-strike and this which can be 
decompressing conducting films, such as wiring and a circuit, among the atmosphere even if it 
is not among the reducing atmosphere of hydrogen gas etc., can produce them easily, can 
moreover produce a metal membrane at low temperature, and can do damage to neither a 
substrate nor a metal membrane easily is provided. 
[0005] 

[Means for Solving the Problem]or [ namely, / that a place by which it is characterized / of this 
invention / carries out the evaporation solidification of the dissolved crystalline polymer ] - or a 
thermodynamically unstable high polymer layer obtained by making it hyperquench, [ produce 
and ] Particles of metal or a metallic oxide atomized from a metal layer by heating the above- 
mentioned high polymer layer below by this melting temperature, and stabilizing a high 
polymer layer after sticking a metal layer to the surface of this high polymer layer are 
distributed in polymers, It is in a particle ******-strike which distributed these particles by 
dissolving an obtained polymers composite in an organic solvent. In this invention, a particle 
******-strike which consists of a dissolved crystalline polymer, particles of metal or a metallic 
oxide beforehand distributed in a crystalline polymer, and metal powder is also included. 
[0006]moreover - others - or [ that a place by which it is characterized carries out the 
evaporation solidification of the dissolved crystalline polymer ] — or a thermodynamically 
unstable high polymer layer obtained by making it hyperquench, [ produce and ] Particles of 
metal or a metallic oxide atomized from a metal layer by heating the above-mentioned high 
polymer layer below by this melting temperature, and stabilizing a high polymer layer after 
sticking a metal layer to the surface of this high polymer layer are distributed in polymers, It is 
considered as a particle ******-strike by dissolving a polymers composite obtained by this in an 
organic solvent, This is applied on the surface of a substrate, and it heats under atmospheric 
pressure or decompression, and is also in a manufacturing method of a metal membrane using 
a particle ******-strike producing a metal membrane by making polymers in a **-strike 
disassemble. 

[0007]That is, in this invention, from drawing 1 , as shown in drawing 4 , it consists of a process 
of obtaining a polymers composite. First, it is 1st fabricating a high polymer layer in the 
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unstable state thermodynamically. A vacuum deposition method which heats, will dissolve, will 
evaporate a crystalline polymer in a vacuum, and will solidify the high polymer layer 2 on the 
ground 1 if this is said concretely, Or a crystalline polymer is dissolved above a melting 
temperature, and it supplies to liquid nitrogen etc. promptly with this state, and quenches, and 
a fusion quenching solidifying method etc. to which the high polymer layer 2 is made to adhere 
are on the ground 1 . 

A C 

[0008]Using the usual vacuum evaporator, by degree-of-vacuum [ of 10 " - 10 ~ Toor ], and 
evaporation rate/of 0.1-100 micrometers, it is a part for 0.5-5-micrometer/preferably, and, in the 
case of a vacuum deposition method, the high polymer layer 2 can be obtained on the grounds 
1, such as glass. In a fusion quenching solidifying method, a crystalline polymer is dissolved, it 
cools speed more than a critical cooling rate peculiar to these polymers, and the high polymer 
layer 2 is obtained. The obtained high polymer layer 2 is thermodynamically set in the unstable 
state, and shifts to an equilibrium situation along with the passage of time. 
[0009]Crystalline polymers used by this invention are nylon 6, Nylon 66, Nylon 11, Nylon 12, 
the nylon 69, polyethylene terephthalate (PET), polyvinyl alcohol, a polyphenylene sulfide 
(PPS), etc., for example. 

[0010]Then, said high polymer layer 6 which exists unstably thermodynamically is moved to a 
process which sticks the metal layer 3 on the surface, as shown in Drawing 3. The high 
polymer layer 2 is made to laminate the metal layer 3 at this process by a method of making 
the high polymer layer 2 vapor-deposit the metal 3 with a vacuum evaporator, or sticking a 
metallic foil and a metal plate to the high polymer layer 2 directly. As the metallic material, it is 
copper, gold, silver, platinum, iron, nickel, cobalt, tin, zinc, cerium, yttrium, etc., and especially 
copper is good. 

[001 1]A composite which the above-mentioned metal layer 3 and the high polymer layer 2 
stuck is heated, and the high polymer layer 2 is made to shift to a stable state. At this process, 
the high polymer layer 2 with said metal layer is heated below to a melting temperature of a 
crystalline polymer in a thermostat. As a result, as shown in Drawing 4, metal of the metal 
layer 3, It becomes the particles 4 of metal of 100 nm or less or a metallic oxide more 
preferably, and particle diameter of 300 nm or less carries out diffusion osmosis into the high 
polymer layer 2, this state continues until the high polymer layer 2 eases thoroughly, that 
thickness also decreases and the metal layer 3 adhering to the high polymer layer 2 is lost 
eventually. (Refer to drawing 3 and drawing 4 ) 

Therefore, in order for the metal layer 3 to serve as the particles 4 of metal or a metallic oxide 
altogether and to distribute to the high polymer layer 2, it is necessary to adjust the thickness. 
[0012]Said particle 4 contains metal, such as gold, silver, and platinum, and metallic oxides, 
such as Cu 2 0, Fe 3 0 4 , ZnO, and Y 2 0 3< 

[0013]When the high polymer layer 2 is heated at this process, it turns out that the high 
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polymer layer 2 showed peculiar coloring by an interaction with the particles 4 of metal or a 
metallic oxide, and the particles 4 of metal or a metallic oxide have permeated into the high 
polymer layer 2. This color may change with particle diameter of a kind of metal or metallic 
oxide, metal, or a metallic oxide, and the kinds of polymers. Thus, the obtained polymers 
composite 5 is carrying out separation distribution, after the particles 4 have become 
independent, as shown in drawing 4 , 

[0014]The obtained polymers composite 5 is made a paste which made it mix and dissolve in 
organic solvents, such as metacresol, dimethylformamide, cyclohexane, and formic acid, and 
distributed the particles 4 uniformly as shown in drawing 5 . Since particle diameter is small and 
an interaction with polymers exists, separation with polymers and precipitation do not produce 
particles in a paste. In this case, content of particles is 20 to 60 % of the weight preferably five 
to 80% of the weight. Metal powder can be used together with the polymers composite 5, and 
resistance can be lowered by this. In order to sinter where a gap of metal powder with large 
particle diameter and its circumference are surrounded, and to make between metal powder 
connect, resistance falls, and moreover, metal of a paste or the particles 4 of a metallic oxide 
make metal powder adhere to a substrate. This metal powder is copper, gold, silver, platinum, 
iron, nickel, cobalt, tin, zinc, cerium, yttrium, etc., that addition is 1 to 90 % of the weight, and 
particle diameter is 0.1-30 micrometers. 

[0015]As shown in drawing 6 and drawing 7 , this paste 6 Alumina, alumimium nitride, After 
applying to the substrate 7 which consists of silicon carbide, silicon nitride, sialon, barium 
titanate, PBZT, etc., by heating under atmospheric pressure or decompression and making 
polymers in a **-strike disassemble, the particles 4 of metal or a metallic oxide are sintered, 
and the metal membrane 8 is produced on the substrate 7. After applying the paste 6 to* the 
substrate 7, it is not necessary to dry but, and it is good to dry by 50-200 degreeC under 
ordinary pressure preferably, to remove a solvent, to be [ way ] good, and also to dry by 
bottom 150-200-degreeof decompression C of 0.5 - 2Torr, and to remove a solvent. Although 
cooking temperature changes with particles 4, in Cu 2 0, it is farther [ than 400-900degreeC and 

temperature to which it is 500-700degreeC preferably and melting of the usual copper powder 

is carried out ] low. 

[0016] 

[Function]The particles 4 of metal with a particle diameter of 300 nm or less or a metallic oxide 
contained in the paste 6 of this invention, Since particle diameter is small and an interaction 
with polymers exists, separation with polymers and precipitation do not take place in a paste, 
and it reacts to the substrate 7 at low temperature due to the fall of the melting point, and the 
firm metal membrane 8 with big bond strength is obtained. That is, due to low temperature, 
melting and since it sinters and a metal membrane is formed, the particles 4 under this paste 6 
have little damage by the heat of the substrate 7 or the metal membrane 8, and their remaining 



http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?alw_u=http%3A%2F%2Fwww4.ip... 9/17/2008 



JP,05-098195,A [DETAILED DESCRIPTION] 



Page 5 of 8 



stress is small and cannot destroy them easily to external force. And the thickness of the metal 
membrane 8 can be adjusted also by changing the content and coverage of the particles 4. 
[0017]Metal powder can be used together with the polymers composite 5, and resistance can 
be lowered by this. In order that this may sinter the metal of a paste, or the particles 4 of a 
metallic oxide where the gap of metal powder with large particle diameter and its 
circumference are surrounded, and it may make between metal powder connect, it is 
improving conductivity. And since the wrap particles 4 adhere metal powder to ****** 7, it 
reacts to the substrate 7 firmly. For this reason, this paste 6 can produce conducting films, 
such as an electrode, wiring, and a circuit, easily, for example to up to a ceramics substrate. 
[0018] 

[Example]Next, a concrete example explains this invention still in detail. 

Using one to Example 1 and comparative example 2 vacuum evaporator, 5 g of polymer 

pellets of Nylon 1 1 are put in a tungsten board, and it decompresses to 10 " Torr. 
Subsequently, voltage was impressed, the tungsten board was heated in the vacuum, polymer 
was dissolved, and the high polymer layer of the vacuum evaporation film about 5 micrometers 

thick was obtained the speed for about 1 -micrometer/with the degree of vacuum of 10 ^ - 10 " 

6 Torr on the ground (glass plate) installed in the upper part of a mount. The molecular weight 
of this high polymer layer has become about 1 of said polymer pellets / two to 1/10. 
[0019]The copper chip was put in the tungsten board, heating fusion was carried out, it vapor- 
deposited with the degree of vacuum of 10 A - 10 ' 6 Torr, and the copper vacuum evaporation 
film was made to adhere on a high polymer layer. This was taken out from the vacuum 
evaporator, in the thermostat held to 120 degreeC, it was neglected for 10 minutes and the 
composite was obtained, as a result - this polymers composite - Cu 2 0 - 40vol% - 

containing, that size was 1-15 nm. 

[0020]The above-mentioned polymers composite was dissolved in the metacresol, it was 

considered as the paste, this was applied to the field of 1-cm of a substrate (alumimium 
nitride), this was heated in 10 minutes and under decompression with prescribed temperature, 
metallizing of the particles was carried out, and the metal membrane was produced. The X 
diffraction pattern was measured for the above-mentioned metal membrane using the thin film 
X-ray diffractometer (RINR1200 by Rigaku Corp.) of 1.0 degree of incidence angles. As shown 
in drawing 8 , Nylon 1 1 does not exist, but moreover Cu 2 0 of particles is returned, the metal 

membrane which carried out metallizing generates Cu, and it turns out that it has grown to be 
a film with large crystallite size. 

[0021 ]Two fields soldered in the size of 2 mm x 2 mm were provided on this metal membrane. 
The interval of these soldering parts is 5 mm. A lead 0.8 mm in diameter was attached to this 
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soldering part. Film strength measured the adhesion force of a substrate and a lead by spring 
measure, and the electric resistance value measured between these two leads by the digital 
multimeter. This result is shown in Table 1. 
[0022] 



[Table 1] 
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[0023]When copper powder with a particle diameter of 5 micrometers was scattered over the 

field of 1-cm 2 of a substrate (nitriding aluminum) as the comparative example 1 and it heated 
with prescribed temperature, it was observed whether a metal membrane would be formed. 30 
g of polymer pellets of Nylon 1 1 were dissolved in 50 g of metacresol as the comparative 
example 2, and 20 g of copper powder with a same particle diameter [ as this ] of 5 
micrometers was mixed and pasted. It was observed whether this would be applied to the field 

of 1-cm of a substrate (alumimium nitride), this would be heated in 10 minutes and under 
decompression with prescribed temperature, and a metal membrane would be formed. This 
result is shown in Table 2. 
[0024] 
[Table 2] 
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[0025]According to this, by the paste of this invention, even if heated by 500 degreeC, 
although fused by 1200 degreeC in the copper powder of the comparative example, it 
condensed on the substrate and became a spherical shape, and it did not adhere to a 
substrate, but the particles of Cu 2 0 found on the substrate, being melting and that **** was 

bad, although it sintered and the metal membrane was formed. 

[0026]The copper powder with a particle diameter of 5 micrometers used for the comparative 
example 1 was added 25% of the weight to the same polymers composite as example 2 
Example 1 , this was dissolved in the metacresol, and it was considered as the paste. Like 

Example 1 , this was applied to the field of 1-cm 2 of a substrate (alumimium nitride), this was 
heated in 10 minutes and under decompression with prescribed temperature, and the metal 
membrane was produced. The characteristic of this metal membrane is shown in Table 3. 
[0027] 
[Table 3] 
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[0028]according to this result - Example 2 - even if it uses the paste which contained copper 
powder like, there is conductivity at a temperature lower than the melting point of copper 
powder, and a metal membrane with large film strength is formed - things can be carried out. 
[0029] 

[Effect of the lnvention]As mentioned above, in the manufacturing method of the metal 
membrane using the particle ******-strike and this which made the atomized metal or the 
metallic oxide in this invention contain. Since the particle diameter of particles is small and an 
interaction with polymers exists, in a paste Separation with polymers, In order that it becomes 
that where precipitation did not take place and was stabilized, and it may sinter, it may react a 
substrate top and the particles under this paste may form melting and a firm metal membrane 
with big bond strength at low temperature, there is little damage by the heat of a substrate or a 
metal membrane, and remaining stress is small and it is hard to destroy it to external force. 
And membranous thickness can be adjusted by changing the content of particles. Metal 
powder can also be included in this **-strike, resistance can be lowered by this, and the metal 
membrane which moreover contains metal powder can be firmly adhered to a substrate. In the 
**-strike which distributed Cu 2 0 as particles especially, there is an effect which conducting 

films, such as an electrode, wiring, and a circuit, can produce easily, for example to up to a 
ceramics substrate. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 



[Drawing 2] 



[Drawing 3] 




[Drawing 4] 




Drawing 5] 



[Drawing 6] 
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[Drawing 7] 



[Drawing 8] 
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[Translation done.] 
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